The traditional view that the basal ganglia are simply involved in the control of movement has been challenged in recent years. Three lines of evidence indicate that the basal ganglia also are involved in nonmotor operations. First, the results of anatomical studies clearly indicate that the basal ganglia participate in multiple circuits or 'loops' with cognitive areas of the cerebral cortex. Second, the activity of neurons within selected portions of the basal ganglia is more related to cognitive or sensory operations than to motor functions. Finally, in some instances basal ganglia lesions cause primarily cognitive or sensory disturbances without gross motor impairments. In this report, we briefly review some of these data and present a new anatomical framework for understanding the basal ganglia contributions to nonmotor function.
INTRODUCTION
It has long been known that basal ganglia pathology is associated with more than simply motor deficits. For example, when Martin (1927) reviewed all known cases of hemiballismus and hemichorea resulting from damage to the subthalamic nucleus he concluded that ''. . . in nearly every case there is a mental disturbance-at first chiefly an emotional change (excessive anxiety), and afterwards loss of memory, confusion, and disorientation.'' Similarly, Wilson (1912) noted in his classic analysis of progressive lenticular degeneration (i.e., Wilson's disease) that ''. . . some form of mental change
